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Background
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Chronic kidney disease (CKD)

“Abnormalities of kidney structure or function, present for >3 months, 
with implications for health.” 

KDIGO (2013), Kidney Int Suppl
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Common primary causes of chronic kidney disease

Icons: Flaticon.com

CKD stage  eGFR, ml/min/1.73 m2

1 > 90

2 60‐89

3 30‐59

4 15‐29

5 < 15

KDIGO (2013), Kidney Int Suppl

Webster AC (2017), Lancet
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Hyper‐ and hypo filtration

Metabolic acidosis

Electrolyte disturbances

Uraemia

Hypertension

Osteoporosis

Anaemia

Nutritional status

Cederholm T (2016), Clin Nutr

Krause MV (1979), Nutr Diet Ther

“The degree to which the individual’s physiologic need for nutrients is 

being met by the foods he/she is eating. It is the state of balance in the

individual between the nutrient intake and the nutrient expenditure or 

need.” 

Body mass index (BMI)

Height squared (m2)

Weight (kg)

BMI category BMI kg/m2

Underweight < 18.5

Normal weight 18.5‐25

Overweight 25‐30

Obesity > 30

WHO (2000)

Waist circumference

Cut‐offs central obesity

Male > 102 cm

Female > 88 cm

WHO (2008)
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Body composition
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Pictures owned by University of Bergen

Handgrip strength

Picture owned by University of Bergen

Sarcopenia

“A progressive and generalised skeletal muscle disorder that is 

associated with increased likelihood of adverse outcomes including

falls, fractures, physical disability and mortality.” 

Cruz‐Jentoft AJ (2019), Age Ageing

Diagnosis: European Working Group on
Sarcopenia in Older People (EWGSOP)

Consensus Measure Male Female

EWGSOP1 Handgrip strength 

Appendicular Lean Mass/height2

< 30 kg 

< 8.87 kg/m2

< 20 kg 

< 6.42 kg/m2

EWGSOP2 Handgrip strength 

Appendicular Lean Mass

Physical function tests 

< 27 kg

< 20 kg

< 16 kg 

< 15 kg 

Cruz‐Jentoft AJ (2019), Age Ageing

Cruz‐Jentoft AJ (2010), Age Ageing

Rationale
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Overall aim

To assess nutritional status in patients at different stages and treatment 
modalities of CKD and investigate possible determinants and 
consequences of nutritional status. 

To assess nutritional status at different CKD stages and with different CKD 
modalities. 

To describe the medication prescription in a population of patients with CKD 
and investigate the association between nutritional status and medication 

prescription. 

To assess the association between nutritional status and mortality in patients at 
different stages of CKD and with different CKD modalities.

Specific aims

I

II

III

Data collection

Patient inclusion

2014 2015 2016 2017 2018 2019

HD

n = 24

CKD

n = 112

KTR

n = 72

HD

n = 9

HD

n = 18

Paper I: n = 208

Paper III: n = 170

Paper II: n = 217

Data collection

Height
Weight
Waist circumference
Skinfold thickness
Body composition
Handgrip strength
Mid‐upper arm circumference
Nutritional risk 
Sarcopenia 
Central obesity
BMI
Appendicular lean mass

History of CKD 
Comorbidities
Lifestyle 
Physical activity
Smoking 
Alcohol
24‐hour dietary interview

Routine blood analyses 
Blood pressure
Prescribed medications
Collection of blood and urine
samples

Results
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Paper I

CKD Nutritional status

?

Characteristics

CKD HD KTR

n = 112 n = 24 n = 72

Female, % 29 % 29 % 29 %

Age, years 66  63 60

BMI, kg/m2 27.8 24.7 26.7

eGFR 28 6 53

BMI

Sarcopenia and central obesity

Paper II 

CKD comorbidities

Altered nutritional 
status

Increased medication 
use

+
?
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Number of prescribed medications

Medications with nausea as a side‐effect

Medications with xerostomia as a side‐effect

Paper III

CKD comorbidities

Altered nutritional 
status

Increased mortality

+ ?

2‐year follow‐up 
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Characteristics

Alive Deceased

78 % 18 %

Female, % 28 % 29 %

Age, years 61 (15) 74 (13)

BMI, kg/m2 26.6 (4.5) 26.0 (4.9)

eGFR 30 (21) 20 (18)

Survival time (days)

Su
rv
iv
al
p
ro
b
ab
ili
ty

Mortality risk 

Conclusions

• Patients with CKD experience several 
challenges related to nutritional status,  
especially related to muscle mass and –
strength, and overweight and obesity. 

• Long lists of prescribed medications are 
associated with diminished nutritional status. 

• Diminished nutritional status, especially 
sarcopenia,  is associated with increased 
mortality risk. 

Now what?

Clinical practice  Future studies
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Thank you

Number of prescribed medications


